
CLAIMS 

What is claimed is: ^ 

\ 1 . A semiconductor device assembly, comprising: 

a first semiconductor device; / 

discrete conductive elements extending ov/r portions of an active surface of said first 

semiconductor device; and / 
a second semiconductor device position/d at least partially over said first semiconductor device 

and resting upon said discrete .conductive elements in electrical isolation therefrom. 

2. The semiconductor device assembly of claim 1, further comprising a substrate to 
which said first semiconductor device is secured. 

3 The semiconduct&r device assembly of claim 2, wherein said substrate comprises at 
least one of a circuit board, an interposer, another semiconductor device, and leads. 

/ 

4. The semiconductor device assembly of claim 1, wherein said discrete conductive 
elements comprise at least one of bond wires, tape-automated bond elements, and 



thermocompression bonded leads. 

5. The semiconductor device assembly of claim 1, further comprising: 
a dielectric coating onfet least portions of said discrete conductive elements and electrically 

isolating at least said portions of said discrete conductive elements from a back side of . 



7 

said second /semiconductor device. 



6. Tne semiconductor device assembly of claim 5, wherein said dielectric coating 
comprises at least one of a nonconductive oxide and a polymer. 
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7. The semiconductor device assembly of claim 1, further comprising: 
dielectric coating on at least portions of a back side of said second semiconductor device and 
electrically isolating said second semiconductor device from at least portions of discrete 
conductive elements adjacent thereto ! 



8. The semiconductor device assembly of claim 7, wherein said dielectric coating 
comprises at least one of a nonconductive/oxide and a nonconductive polymer. 



9. The semiconductor devicfe assembly of claim 1, further comprising: 
an adhesive element between said first and second semiconductor devices. 



10. The semiconductor device assembly of claim 9, wherein said adhesive element 
substantially encapsulates at least portions of said discrete conductive elements located between 
said first and second semiconductor devices. 



11. The semiconductor device assembly of claim 1, further comprising: 

at least one additional semiconductor device positioned over said second semiconductor device. 

12. The semicondu/or device assembly of claim 1, further comprising: 
encapsulant material covering at least a portion of at least one of said second semiconductor 

device, said first semiconductor device, and said substrate. 




A multi-chip module, comprising: 
a substrate including contact areas; 

a first semiconductor device comprising bond pads in communication with corresponding contact 
areas of said substrate by way of discrete conductive elements extending therebetween; 



and 



f 



1 

one 



at least one second semiconductor device positioned at least partially over said first 

semiconductor device, a back side of saiA at least a second semiconductor device 
contacting and electrically isolated from said discrete conductive elements. 

14. The multi-chip module of claim 13, further comprising: 
an adhesive element positioned between said first semiconductor device and said at least a second 

semiconductor device. 

15. The multi-chip module oj claim 14, wherein said adhesive element substantially 
laterally surrounds at least portions of said discrete conducts 
semiconductor device and said second/semiconductor device 



16. The multi-chip module of claim 13, further comprising: 

a dielectric coating on at least portions of said discrete conductive elements in contact with said 

/ 

backside of said at least one second semiconductor device. 



17. The multi-chip module of claim 13, further comprising: 

I 

a dielectric coating on at least portions of said back side of said at least one second semiconductor 

I 

device in contact with said discrete conductive elements. 



18. The multi-chip |nodule of claim 13, wherein said substrate comprises at least one 
of a circuit board, an interposer, another semiconductor device, and leads. 



19. The multi-chip module of claim 13, wherein said discrete conductive elements 
comprise at least one of bond wires, tape-automated bond elements, and thermocompression 
bonded leads. ! 



20. The multi-chip module of claim 13, wherein each of said discrete conductive 
elements comprises a lead. 
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21. The multi-chip module of claim 1 3 , further comprising: 

an encapsulant material surrounding at least portions of said first semiconductor device and said 
at least a second/semiconductor device. 

22. The iXlti-chip module of claim 13, further comprising: 
external connectiverelements on said substrate coupled to said contact areas. 



"^3x A methodifor assembling semiconductor devices, comprising: 
providing a first semiconductor device; 

placing discrete conductiveWments over portions of said first semiconductor device; and 
^ positioning a second semiconductor device at least partially over said first semiconductor device 
« and contacting at leas\some of said discrete conductive elements with a backsjdeof said 

second semiconductor uevice. 




24. The method of claim 23Avherein said positioning said second semiconductor 
device comprises positioning said sepond semiconductor device on said at least some of said 
discrete conductive elements with^id back side and said discrete conductive elements in mutual 
electrical isolation. 

25 . The method&f claim 24, further comprising: 
providing a dielectric costing on at least portions of said discrete conductive elements. 

26. The&nethod of claim 25, wherein said providing comprises forming at least one of 
a dielectric oxid/and a dielectric polymer coating on at least said portions of said discrete 
conductive elements. 



The methodVof claim 24, further comprising: 
forming a dielectric layer onVt least portions of said back side. 
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The method of clJdm 27, wherein said forming is effected prior to said positioning 

said second semiconductor device\ 



29. The method of claim 23, further comprising: 
applying a quantity of adhesive material to at least af active surface of said first semiconductor 
device. 



30. The method of claim 29, further^omprising: 

drawing said second semiconductor device toward said first semiconductor device. 

31. The method of claim 30, whlrein said drawing is effected by at least one of 
capillary action of said adhesive material, /uring of said adhesive material, application of heat to 
said adhesive material, and vibration of said adhesive material. 

32. The method of claim 29, wherein said applying includes applying said quantity of 
adhesive material to said back sideolsaid second semiconductor device. 

33 The method of claim 29, wherein said applying is effected after said positioning 
said second semiconductor device. 

/ 

34. The method /f claim 33, further comprising: 

drawing said second semiconductor device toward said first semiconductor device. 

35. The meiod of claim 34, wherein said drawing is effected during curing of said 
adhesive material. 



36. Th/method of claim 29, wherein said applying is effected before said positioning 
said second semiconductor device. 
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37. The method of claim 3<jf, further comprising: 

biasing at least one of said first and sjecond semiconductor devices toward the other of said first 
and second semiconductor /evices. 

38. The method of glaim 37, further comprising: 
controlling said biasing. 

39. The methoefof claim 38, wherein said controlling said biasing comprises 
controlling biasing force/o a level insufficient to deform, kink, bend, or collapse said discrete 
conductive elements. 




40. The method of claim 23, further comprising: 
securing said first semiconductor device and a substrate to one another. 



41. The method of claim 40, wherein said placing said discrete conductive elements 
comprises securing said discrete conductive elements to contact areas of said substrate and bond 
pads of said first semiconductor device. 



42. The method of claim 41, wherein said securing comprises electrically connecting 
W bond pads of said s|econd semiconductor device to corresponding contact areas of said substrate. 



43. Tlhe method of claim 42, further comprising: 
encapsulating it least a portion of at least one of said substrate, said first semiconductor device, 
and said second semiconductor device. 



44/ The Method of claim 42, further comprising: 
forming external conatactive elements on said substrate in electrical communication with 
corresponding contact areas. 
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45 . (Amended) A method for assembling semiconductor devices in a stacked 
arrangement with the stacked arrangement having a height substantially equal to combined 
thicknesses of each of the semiconductor devices and distances discrete conductive elements 
associated therewith protrude above said each ofthe_semiconductor dwieedevices, comprising: 
providing a first semiconductor device with discrete conductive elements protruding from an 

active surface thereof; and 
positioning a second semiconductor device at least partially over said first semiconductor device 

and on at least some of said discrete conductive elements such that said back side and 

said at least some of said discrete conductive elements are electri cally isolated from each 

other . 

48. (Amended) The method of claim 46, further comprising: 
feffiwh gwherein said positioning comprises positioning(3jseco nd semiconductor device 
that includes a dielectric coating on at least portions of said back side thereof. 




45? A method for assembling semiconductor devices in a stacked arrangement with the 
stacked arrangement having a height substantially equal to combined thicknesses of each of the 
semiconductor devices ami distances discrete conductive elements associated therewith protrude 
above each semiconductorVievice, comprising: 

providing a first semiconductor device with discrete conductive elements protruding from an 

active surface thereooand 
positioning a second semiconductor device at least partially over said first semiconductor device 

and on at least some of raid discrete conductive elements. 



i] 



46. Theinethod of claim 45, wherein said positioning comprises positioning said 
second semicondifrctor device on said at least some of said discrete conductive elements with a 
back side of saiei second semiconductor device electrically isolated from said discrete conductive 
elements. 

47/ The method of claim 46, further comprising: 
providing a dielectric coating on at least portions of said at least some of said discrete conductive 
/elements. 




48. The memod of claim 46, further comprising: 
forming a dielectric coaraig on at least portions of said back side. 
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49. The method of claim 45, further comprising: 
applying a quantity of adhesiv^r material at least to said active surface of said first semiconductor 

device. 

50. The method of claim 49, further comprising: 
drawing said second /emiconductor device toward said first semiconductor device. 
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drawing is 



51. The method of claim 50, wherein said drawing is effected by at least one of 
capillary action of said adhesive material, curing of saidAdhesive material, application of heat to 
said adhesive material, and vibration of said adhesive material. 



52 The method of claim 49, wherein safd applying is effected before said positioning. 

/. 

53 . The method of claim 49, wherein' said applying is effected after said positioning. 

54. The method of claim 53, further comprising: 

drawing said second semiconductor device toward said first semiconductor device. 



55. The method of claim 54 5i wherein said drawing is effected during curing of said 
adhesive material. 

56. The method of claim $9, further comprising: 
biasing at least one of said first and? second semiconductor devices toward the other of said first 

and second semiconductor devices. 



57. The method of^elaim 56, further comprising: 
controlling said biasing. 

58. The method' of claim 57, wherein said controlling said biasing comprises 
controlling biasing force tjjo a level insufficient to deform, kink, bend, or collapse said discrete 
conductive elements. 

59. The method of claim 45, further comprising: 
positioning said first ^semiconductor device relative to a substrate. 



60. The method of claim 59, further comprising: 
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connecting said discrete conductive elements to corresponding contact areas of said substrate. 

61. The method of claim 59, further comprising: 

establishing electrical communication between b/nd pads of said second semiconductor device 
and corresponding contact areas of said substrate. 

62. The method of claim 6 1 , wherein said establishing communication comprises: 
placing additional discrete conductive elements between each of said bond pads and a 

corresponding contact area of sai'd corresponding contact areas. 

/ 

63 . The method of claim 46, further comprising: 

providing at least one external connective element in communication with at least one bond pad of 
each of said first and second semiconductor devices. 



64 The method of claim 63 , further comprising: 

if 

encapsulating at least portions/bf said first and second semiconductor devices. 

\65. A semiconductor device assembly, comprising at least two semiconductor devices 
in a stacke^arrangement, said stacked arrangement having a height substantially equal to 
combined thicknesses of slid at least two semiconductor devices and distances discrete 
conductive elements ass iiated therewith protrude above each semiconductor device of said at 
least two semiconductor devices. 

66. The semiconductor device assembly of claim 65, wherein said discrete conductive 



elements comprise bond wires. 

67. The/semiconductor device assembly of claim 65, wherein a back side of each upper 
semiconductor device of said at least two semiconductor devices rests upon upper portions of 
discrete conductive elements protruding above a surface of a next lower semiconductor device of 



m • 

68. The semiconductor device assembly of claim 65, further comprising: 

substrate to which at least /ne semiconductor device of said at least two semiconductor devices 

$ 

is secured, said heigKt of said stacked arrangement including a thickness of said substrate. 

69. The semiobnductor device assembly of claim 35, further comprising: 
protective encapsulan/surrounding portions of at least one of said at least two semiconductor 

devices, said height of said stacked arrangement including a thickness of said protective 
encapsulant o/er a surface of at least one of said at least two semiconductor devices. 
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